Opposing roles in neurite growth control by two seven-pass transmembrane cadherins.
The growth of neurites (axon and dendrite) should be appropriately regulated by their interactions in the development of nervous systems where a myriad of neurons and their neurites are tightly packed. We show here that mammalian seven-pass transmembrane cadherins Celsr2 and Celsr3 are activated by their homophilic interactions and regulate neurite growth in an opposing manner. Both gene-silencing and coculture assay with rat neuron cultures showed that Celsr2 enhanced neurite growth, whereas Celsr3 suppressed it, and that their opposite functions were most likely the result of a difference of a single amino acid residue in the transmembrane domain. Together with calcium imaging and pharmacological analyses, our results suggest that Celsr2 and Celsr3 fulfill their functions through second messengers, and that differences in the activities of the homologs results in opposite effects in neurite growth regulation.